We consider dilatonic brane-world models with a non-minimal coupling between a dilaton and usual matter on a brane. We demonstrate that variation of the fundamental constants on the brane due to such interaction leads to strong restrictions on parameters of models. In particular, the experimental bounds on the variation of the fine structure constant rule out non-minimal dilatonic models with a Liouville-type coupling potential
devoted to the problem of the interaction between radions and SM fields (see [2] , [3] and references therein). Radions usually describe relative motion of the branes. For realistic models, it is usually supposed that there is a mechanism for the brane stabilization with respect to each other. Let b 0 be the scale of stabilization of the inter-brane distance and ψ(x) the small fluctuations (radions) around it. Then, an induced 4-D metric on the brane located in an additional dimension at y = y 0 reads: h µν (x, y 0 ) = A 0 exp(c 0 ψ(x))h µν (x), where A 0 is a dimensionless warp factor corresponding to the scale of stabilization b 0 and c 0 ∼ 1/M EW (in the ADD (Arkani-Hamed, Dimopoulos, Dvali) brane approach c 0 ∼ 1/M P l [3] , [4] ). Let Φ(x) represents a matter field (SM) on the D 0 -dimensional brane with a Lagrangian L = L(Φ(x), h(x, y 0 )) and following action
The corresponding Lagrangian density of the interaction between radions and field Φ is
where T µ µ is a trace of the energy-momentum tensor for the Lagrangian L with respect to the metric h µν :
the interaction between radions and SM field is absent for fields with vanishing T µ µ , e.g. for massless fermions and massless gauge bosons which are the quanta present in highenergy experiments. By this reason graviscalars were neglected in colliding experiments for studding of the brane-world physics 1 .
Nevertheless, massless SM particles on the brane can interact at tree level with other bulk fields, e.g. with a non-minimal dilaton field. Moreover, as this scalar field lives in full 5-D space-time (in the bulk), the coupling constant
EW ). Such interaction may play an important role in the brane-world physics. Thus, it is of interest to predict observable effects following from this type of interaction and to obtain experimental restrictions on parameters of the models. There is an extensive list of papers devoted to the investigation of the dilatonic brane-world models with a slightly different form of the action (e.g. [7] - [21] ). They naturally follows from a low-energy limit of string theories and have a dilatonic bulk potential and a dilatonic coupling potential of the form of the Liouville potential [7] , [8] , [9] , [14] , [19] . In this paper, we choose the action in the general form It is clear that a non-minimal interaction of the dilatonic field with SM fields results in violation of the matter conservation on the brane (see footnote 3 below). To be in accordance with observations, ϕ should be stabilized on the brane near some value ϕ 0 or slightly vary during the Universe evolution (at least from the time of nucleosynthesis).
Let ϕ 0 is the present value of ϕ and η = M −1 ψ are small fluctuations around it. Then, the Lagrangian of interaction at tree level is 2 For simplicity, we consider the case of one brane located at the additional coordinate y = y 0 . Let n a be a unite space-like vector normal to the brane. Then, the induced metric on the brane is h ab = g ab − n a n b . We also suppose that all space-time can be covered by the normal Gauss coordinates where n a = n a = (0, 0, 0, 0, 1).
In this case h a5 = h position constitute quanta ψ with a mass m, then a decay rate of these quanta into 2 photons or 2 massless fermions are It is well known (see e.g. [22] ) that interaction of the form f (ϕ)F 2 results in variation of the fine structure constant α :α
where the dot denotes differentiation with respect to time. 
This estimate leads to the following restriction on the parameter β (cf. [22] ):
where we suppose ∆φ ∼ M and that the present value of f ≈ 1 (that usualy is equivalent to the assumption for the dilaton field at the present time: φ 0 M ⇒ ϕ 0 1).
As we wrote above, most of the dilatonic models are motivated by string theories which, at a low-energy limit, usually have the Liouville-type potentials: V (ϕ) = V 0 exp(aϕ) and f (ϕ) = exp(bϕ) with a = 2b = O(1) [8] , [9] , [14] , [19] . Substitution of the Liouville coupling potential f (ϕ) = exp(bϕ) into estimate (8) leads to the limits on the parameter b:
for ∆φ ∼ M and ∆t ∼ 10 10 years. Estimates (9) and (10) coincide with each other because for ϕ 0 1 :
It is hardly possible that the Liouville-type potentials for such considered model provide the stabilization of ϕ on the brane (see Eq. (18) Thus, we can obtain a limitation of the variation of f (ϕ):
which for the Liouville potential f = exp(bϕ) puts on the parameter b the following restrictions:
where we suppose ∆φ/∆t ∼ M/10 10 yr. This estimate is much less severe than (10) In order to avoid the problem of the fundamental constant variation in the dilatonic non-minimal models, it is natural to suppose that the dilaton is stabilized on the brane 3 An effective energy-momentum conservation equation for the matter on the brane has the form [17] (before primordial nucleosynthesis), i.e. ϕ → ϕ 0 ≡ const where ϕ 0 corresponds to a stable solution of the equation of motion on the brane.
The equation of motion for ϕ reads
where
is the covariant derivative with respect to 5-D metric g ab . In the normal Gauss coordinates |h| = |g|. The jump condition (at the brane) corresponding to Eq. (14) is (see also [7] , [17] and [21] )
[n a ∂ a ϕ]
where in the latter equality we use the normal Gauss coordinates and impose Z 2 symmetry.
The unite vector n usually points into the bulk. The last relation in (15) is used for evaluation of ∂ y ϕ close to the brane. Thus, after some algebra (see e.g. [17] ) the 4-D projected equation for scalar field ϕ on the brane reads
where 
Inserting this expansion into Eq. (16), we find that Φ 1 satisfies the jump condition (15): 
Here, Φ 2 (x) is defined from a solution of the bulk Eq. (14) with an appropriate boundary conditions. Thus, the main problem of the non-minimal dilatonic brane-world models consists in the construction of models whereφ 0 ≡ const is a stable solution of Eq. (18) .
If, in general, such constructions are impossible, then variations of ϕ with time should be in accordance with experimental bounds on variations of the fundamental constants (see e.g. Eqs. (8) and (12)).
